Thank you for submitting your manuscript to the EMBO Journal. Three referees have now seen your study and their comments are provided below.
In this contribution the authors make a novel discovery that there is a LARGE impact of iron nutrition on the circadian period (up to 3h longer FRP), and more importantly that the chloroplast (but not etioplast) is the site for this sensing and a plastid-encoded protein is (part) of the Fe signaling pathway. Both biological processes -circadian control and Fe homeostasis -are complex and critical for all forms of life. The fact that they are connected is unexpected and hence bound to generate a lot of interest. The authors suggest that the rationale for the connection may come from the use of Fe for chloroplast biogenesis and the requirement for light for chloroplast biogenesis and the strong circadian timing of this event. The model in Figure 7 is very useful for stimulating further experimentation to test the ideas in the discussion. The quality of the data are superb as is the quantity -where one experiment might suffice the authors used 3! In general, as a question came to mind, the authors had already addressed it. I really liked that Fe nutrition is controlled by Fe supply rather than by chelators. In the animal field, it is common to use chelators. The biology of Fe deficiency by chelators is distinct from Fe deficiency by low supply and I liked that the authors are careful about this. One has the sense that the work is very carefully done, which is important for quantifying these responses. The finding that the response is present in another plant is icing on the cake. I am quite convinced by the experimental work presented. Even the supplemental files are beautifully presented.
One question that I would like clarified. The authors indicate that they have ruled out (using clock mutants) that a clock component needs Fe. Is it possible that there is still an undiscovered clock component that does need Fe? I was not particularly happy with the statements about measuring "free" heme. What is meant by free heme and does the extraction really extract only free heme? There is plenty of non-covalent heme that can be extracted from cells.
Is HO required for the heme feeding effect? i.e. if heme is a source of iron, is HO required to release that Fe? Is heme a poor source of Fe because heme does not get into plant cells readily? In animal cells it is the best source of Fe.
A few minor comments. 1. What is the citation for the chloroplasts housing 90% of the iron? Is this in Arabidopsis? And in what organs? What fraction of a plant is green organs vs. non-green? Or what fraction of a plant's iron is in green tissues vs. non-green? Are there metal measurement data that the authors can cite? 2. Should the abstract read "new Fe-dependent response"? 3. Would it be appropriate to refer also to the work of Pogson in the section on retrograde signaling in the introduction (but up to the authors). 4. There is newer data available from WHO on global Fe deficiency. 5. The authors usually write "nuclear-encoded" and sometimes "nucleus-encoded". The first is an adjective and perhaps not correct (even though commonly used). 6. Typo on page 9, should be type rather than tape. 7. I did not understand the statement on page 10 about the different gun1 alleles. Which ones? 1-9 and 1-7 (mentioned in previous para) seem to behave the same. 8. What is the function of GUN1 PPR protein? 9. "varying" could be replied by "various". 10. Page 11, the statement about redistribution could be clarified. I suppose the authors mean that more Fe is available because of reduced quota? 11. Instead of referring to Rubisco LS and D1 proteins by gene names, the authors could use the protein names, since the proteins have been known and named for a long time (before the genes were cloned). 12. I noticed that the references are not formatted for italics and symbols, subscripts, etc. The authors should edit their reference libraries with the papers in front of them so that they can incorporate the italics, subscripts, etc. (Rev-erbalpha, Arabidopsis thaliana, etc.) 13. b and f in b6f is italic and 6 is subscript. 14. In general, figures are nice, but I had a hard time distinguishing the plants in Figure 6A but it could be my pri
Referee #2
Salome et al present a manuscript that demonstrates that Fe limitation lengthens the period of the Arabidopsis thaliana circadian clock. The authors' claim that their data also demonstrate that etiolated seedlings or seedlings treated with plastid translational inhibitors do not respond to changes in Fe supply. Loss-of-function of the red light receptor proteins, PHYA and PHYB have a short circadian period even under Fe limitation, the authors argue this is because this is due to early light signalling in coupling the clock to Fe responses, however an alternative explanation is that light input predominates over Fe as an input in to the circadian system. The strength of the manuscript lies in the original finding that Fe supply regulates circadian period. The weaknesses lie in that, despite considerable effort, that authors were unable to identify a mechanism by which Fe supply affects circadian period, the reason the circadian clock responds to Fe are unknown, the phenotype is only observed in extremely sick plants, the data presentation is not yet up to standard and the text is overly long and difficult to follow.
I apologise for taking long to review this manuscript, but it is quite hard going. There are two main reasons for this. Firstly the data presentation leaves a little to be desired making it very hard to compare between experiments. Different forms of data presentation are used throughout the manuscript. Consistent data presentation allows comparison between the experiments, and that is not the case here. Specific weaknesses are the failure to present statistical evidence for the differences in circadian period reported, often a qualitative description of the results in the text and specifically in Supplementary Table 1 where the data are presented in a qualitative manner, ie period short, Fe lengthening =YES. Please provide the real values and appropriate statistics throughout the manuscript. Another specific criticism of the data presentation is that X axes are often not labelled with any data values eg. Fig 1, B and F and Fig 2A, C and so on throughout the manuscript. I do not like the use of Standard error of the mean with high replication, standard deviation would be preferred.
The second reason the manuscript is difficult to follow is a series of counter hypotheses are often presented and then refuted, often by sweeping claims of interpretation of the data rather than a qualitative assessment of the data. I have high respect for authors and trust their judgement in an area which they are experts, but the reasons for their conclusions are often opaque to the reader. In the introduction the authors state " the nature of the signaling molecules that connect metabolism and (the circadian) oscillator is not known. We provide evidence here that Fe could act as such a molecule, based on the response of the Arabidopsis circadian clock to a modulation in Fe supply." In this reviewer's view the authors provide no evidence that Fe links metabolism to the control of the central clock. The authors do provide evidence that Fe regulates the clock but no evidence that this acts as a feedback from metabolism. Indeed I would suggest the evidence points to almost the opposite. The authors find that major disruptions in chloroplast development or function due to the GUN mutants and NF treatment are without effect on the circadian clock and lincomycin and kanamycin appear to have opposite effects on period circadian period ( Supplemental Fig 13 and 14) . The authors barely discuss these inconstancies, all of which would appear to be completely counter to their argument that Fe participates in a signal from the chloroplast back to the nucleus as proposed in the model in Figure 7 . The model is over complex without data to support it, why not instead assume that cytosolic Fe signals to the nucleus? In my view the authors provide no evidence to support the major conclusion of the MS that the chloroplast is signalling back to the nucleus through Fe. The simpler conclusion I propose would not require the invention of a novel retrograde signalling pathway for which there is no evidence.
Fe deficiency causes plants to be chlorotic and extremely small with a long period of the circadian clock. Do the authors have any data showing that long circadian period is not pervasive consequence of poor plant health, rather than a specific response to Fe deficiency?
A very surprising result is presented in Figure 1 E, the circadian periods for the CAB2:LUC and TOC1::LUC reporters. This appears to be inconsistent with other circadian papers. Do the authors have an explanation? Does this represent inconsistency in the periods being measured between experiments?
I find the data with hy6 mutants very hard to interpret. This is not helped by Figure 3b being unlabelled, I assume the dark line is hy6 mutant? Also I think the authors have made a logic error in their interpretation of the hy6 data and the role of heme. It seems very strange to me that they reject a role for heme in the circadian system, particularly as they identify that heme cycles and we know that heme is involved in the circadian system of mammals. In Figure 3b the authors demonstrate that in hy6 (which have low catabolism of heme), the plants have circadian periods consistent with an Fe replete condition, under all [Fe] . This suggests that plants with low heme catabolism are unable to sense low Fe. The authors then proceed to test further the role of heme in the circadian system by examining the effect of additional heme in Col-0 and an Fe transport mutant and attempt to use heme to restore wild type period under low Fe conditions. The authors interpret the failure of heme to restore wild type period under low Fe as evidence that heme has no role. However, it seems to this reviewer that this is the wrong experiment and the wrong interpretation. As hy6 mutants cannot sense low Fe, then adding more heme to low Fe plants, is more likely to exacerbate the low Fe phenotype rather than recover the phenotype, due to increased sensing of low Fe. To this reviewer this rejection of a role of heme, or at least its catabolism to finally make phytochrome is the major weakness to the paper. Indeed the authors do find that high heme does rescues to some extent. Why are the authors so dismissive of these findings with heme?
To this reviewer the conclusions of this manuscript could be so much more simply presented. Low heme oxygenase activity, etiolation and low phyAB all render the plant insensitive to Fe in terms of circadian rhythms. As all those treatments affect phyAB levels, therefore the data provide evidence for phyAB in the response of the circadian system to Fe. A clearer manuscript following this path and would be much easier for the reader. This would require evidence the [Fe] affects PHYA and B protein levels.
Much of the chloroplast related work seems to be supplementary to this reviewer and should not be the focus of the manuscript. The evidence for a retrograde signalling pathway is weak. The authors claim "we discovered a new cascade between the chloroplast and the circadian clock", as I have said I do not find this compelling. The authors used no chloroplastic transcriptional inhibitors (e.g. rifampycin), nor arc6 or other development mutants and the effects of chloroplastic inhibitors used are either contrasting or nonexistent. The evidence from the gun4 and gun5 mutants and NF all suggest the chlorophyll biosynthesis is not important whereas the evidence from hy6 demonstrate that heme catabolism is important.
Minor comments The summary/abstract is very complex
In the introduction the authors say "plastids sustain all life on earth." The authors will be aware this statement is not correct, life existed before the evolution of the plastid, and there are bacteria that do not rely on energy from photosynthesis. "Microarray analysis of wild-type and gun1-9 seedlings grown with or without NF suggested that plastid gene expression might play a role in circadian Fe responses." Where are these data shown? I could not find them in the manuscript and no citation to a figure or the literature is provided. "We observed no obvious changes in steady-state protein levels for the plastid-translated proteins PSBA or RBCL, or for the cytosol-translated plastocyanin (PC) or PSBO proteins (Supplementary Figure 15B ) as a function of Fe supply." How is that possible when the plants in many of the experiments are very yellow? I do not understand how the following conclusions were made "These results demonstrated that although CCA1 and LHY were indispensable for rhythmicity on minimal growth medium, they were not acting downstream of phytochromes and HMR to mediate circadian Fe responses." The first line of the discussion is not a complete sentence.
Presentation of data: No numbers on y-axes. All error bars for LUC activity and period estimates are SEM for n=12-24 (therefore, deceptively small). Very little stats, in particular for period differences. Drug/antibiotic treatments (from germination?) are clearly very stressful. Are these reliable? Shortterm treatments might be better.
Conflict between gun1 alleles not explained well enough (Supp Fig 10) . This experiment seems quite important, why is it in supp? Why is there little effect of NF on gun1 phenotype? Is this expected?
Referee #3
In "Circadian clock adjustment to plant iron status depends on chloroplast and phytochrome function" the authors have observed that that plant iron supply can modulate the circadian clock. They propose that plants have a circadian iron sensor and conduct a series of elegant experiments to identify and probe the molecular function of this sensor. Their analysis leads them to propose that the circadian iron sensor is perhaps encoded by a plastid gene that is induced by phytochrome, and that mature chloroplasts were required for iron-mediated modulation of the circadian clock. The manuscript is very well written and the findings are novel and of high interest to the field. However, there are several issues that should be addressed before publication in EMBO at this time.
1. The idea that heme is an important signaling molecule linking metabolism and the circadian clock is interesting. However, based upon measurement of heme over time and experiments with irt1 mutants the authors propose that this is not the case. However, perhaps the measurements taken in Figure 4 upon application of exogenous heme do not reflect the activity of endogenous heme. Since the authors measured the free-heme content in seedlings (Sup. Figure 7 ) it would be good if they could correlate those amounts with the amount of heme applied in Figure 4 to determine whether the amounts applied in Figure 4 are biologically relevant. Also, the authors found that heme did not rescue the irt1 phenotype. IRT1 is a ferrous iron transporter, so perhaps heme uptake is not sufficient in these mutants. Application of heme to other mutants, perhaps those involved in circadian responses would have been more informative.
2. Although the retrograde pathway does not appear to play a significant role in the circadian Fe responses, the differences in the gun1-7 and gun1-9 alleles to iron levels is indeed intriguing. However, the comparison of gun1-9 and gun5-1 transcriptional data is a bit puzzling since they are mutations in two distinct genes. Perhaps the differences in the plastid RNA levels is due to the distinct roles these proteins play. It would have been more appropriate to compare the transcriptional profiles of the two gun1 alleles.
3. The experiments with etiolated seedlings (Figure 6 ) suggest that while the circadian clock is intact in these plants it is not coupled to the responses to circadian iron response. This suggests that iron deficiency is not linked to the circadian clock. Perhaps this is development specific, as the authors suggest. However, it is also possible that the affects of low iron on the circadian clock are indirect. Perhaps these affects are due to overall changes in plant metabolic rate caused by low iron. Lengthening of the FRP could be a way to compensate for lowered metabolic rate.
4. The lack of severity of the hmr-1 period lengthening in response to low iron is surprising in light of its' proposed role in coupling the circadian clock to the circadian Fe response. If they play such critical roles in this response one would expect the changes in FRP to be as dramatic as those seen with the circadian genes. This discrepancy should be further addressed, as it is critical for the proposed model of how Fe is linked to the circadian clock.
5. Figure 2B is difficult to interpret. It is difficult to see the differences between iron concentrations 6. Supplemental Figure 18 . It would be helpful to include the 20uM Fe data on the Supplemental Figure 18F graph. 7. It is notable that the amplitude of luciferase activity is altered in many experiments, in addition to the period. While the work focuses, understandably, on the alterations in the period of the circadian, are the dramatic changes in the amplitude also biologically relevant? We have changed "free-heme" to "non-colavently bound heme", or to "heme" when appropriate. we have not tested the effect of heme feeding in a hy6 mutant, lacking most HO activity, since the measured phenotype is period length. The hy6 mutant already has a short period irrespective of the Fe supply. As mentioned later, we also attempted to observe heme uptake in roots with the use of Zinc mesoporphyrin, a fluorescent analog of heme, but fluorescence was very weak. 
Should the abstract read "new Fe-dependent response"?
The abstract now says "new Fe-dependent response".
Would it be appropriate to refer also to the work of Pogson in the section on retrograde signaling in the introduction (but up to the authors).
Pogson reference added, on page 4.
There is newer data available from WHO on global Fe deficiency.
newer WHO data now cited.
The authors usually write "nuclear-encoded" and sometimes "nucleus-encoded". The first is an adjective and perhaps not correct (even though commonly used).
Nuclear-encoded replaced by nucleus-encoded throughout.
6. Typo on page 9, should be type rather than tape.
Typo corrected.
7. I did not understand the statement on page 10 about the different gun1 alleles. Which ones? 1-9 and 1-7 (mentioned in previous para) seem to behave the same.
A sentence has been added. gun1-9 and gun1-7 are both unable to respond to Fe levels in the presence of NF, but one shows a short period (gun1-9) while the other shows a long period (gun1-7).
What is the function of GUN1 PPR protein?
The function of GUN1 is not clear. As a PPR-domain containing protein, it would be expected to bind a specific mRNA, but this has not been reported yet. We now say on page 4 that GUN1 is a protein of unknown function.
"varying" could be replied by "various".
"varying Fe supply" replaced by "various Fe supply" throughout. References formatted.
13. b and f in b6f is italic and 6 is subscript.
b6f formatting now correct. Figure 6A Labels in panel 6A were moved away from the seedlings, hopefully making the figure clearer. We have added a new figure (now Supplementary Figure 7) with clock mutant data (luciferase activity traces and period lengths). Table S1 remains in SOM to provide a quick summary of the mutant data, as well as citations for all mutants.
In general, figures are nice, but I had a hard time distinguishing the plants in

In this reviewer's view the authors provide no evidence that Fe links metabolism to the control of the central clock. The authors do provide evidence that Fe regulates the clock but no evidence that this acts as a feedback from metabolism.
We have added a sentence to clarify "metabolism" on page 6.
Fe deficiency causes plants to be chlorotic and extremely small with a long period of the circadian clock. Do the authors have any data showing that long circadian period is not pervasive consequence of poor plant health, rather than a specific response to Fe deficiency?
Fe-deficient seedlings respond quickly to an increase in Fe supply (now in Supplementary Figure 6 ). Although the exact early kinetics are difficult to pinpoint, it appears that the clock responds to the higher Fe supply before seedlings show visible signs of recovery from Fe deficiency (like chlorophyll levels). Similarly, seedlings grown on high Fe supply and transferred to low Fe supply respond rapidly, even though chlorosis is not yet evident. These results parallel observations in Chlamydomonas (Moseley et al, 2002 . EMBO J). The very quantitative nature of seedling responses to Fe supply also suggests that poor seedling health is not responsible for period lengthening. NF-treated seedlings are not able to photosynthesize, and yet display a short period under high Fe supply. We now have added a sentence in the first paragraph of the discussion to raise the possibility that overall poor seedling health might be in part responsible for period lengthening.
A very surprising result is presented in Figure 1 E, the circadian periods for the CAB2:LUC and TOC1::LUC reporters. This appears to be inconsistent with other circadian papers. Do the authors have an explanation? Does this represent inconsistency in the periods being measured between experiments?
We think the reviewer is asking why TOC1:LUC has a shorter period than CAB2:LUC. All period values shown in all figures for a given genotype/condition were always measured in the same experiment, with seedlings grown side by side on various Fe supply. We have noticed variation in the strength of period lengthening in wild type, and this is attributed to slight changes between batches of washed agar, or age of the light bulbs illuminating seedings during luciferase activity recording.
Published period values for CAB2:LUC and TOC1:LUC have mostly been reported for seedlings grown on MS medium with 3% sucrose added, and never on a minimal medium. The differences in period length seen here is thus probably a reflection of the different growth medium.
I find the data with hy6 mutants very hard to interpret. This is not helped by Figure 3b being unlabelled, I assume the dark line is hy6 mutant?
We have added a label for Figure 3B . Figure 3b the hy6 indeed will lack most heme catabolism activity, resulting in higher heme levels, lower CO production, and a lack of chomophore for phytochromes. hy6 can respond to low Fe levels, as shown by FRO2 and FER1 expression levels ( Figure 3F ). The short period in hy6 under low Fe could in theory be a consequence of higher heme levels, or lower CO production. We tested the effect of the CO releaser CORM-2, used in the animal field, but saw no effect on Col-2 or hy6 period, for any Fe concentration, but we feel that we cannot rely on this data since we do not have a good positive control for the action of CORM-2 in plants. CORM-2 has also been shown to inhibit HO activity in animals. We also tested Zinc mesoporphyrin (ZnMP), a non-functional analog of heme that can act as a inhibitor of HO activity, and saw no effects in Col-2 or hy6, but we could not verify uptake of ZnMP by seedlings, as the published fluorescence of the molecule (in animal cell cultures) is very weak. We hope that the rescue of the hy6 circadian phenotype under low Fe conditions by biliverdin feeding, as well as the similar phenotype seen in hy2, will address any concerns about the potential role of heme in the plant circadian clock. If heme catabolism (that is, HO activity itself) acts as a signaling molecule, then mis-expression of HO1 will be very informative, and we will be generating the corresponding transgenic lines in the future. In addition, etiolated seedlings will also lack active phytochromes, and although they are insensitive to Fe levels they display a long period.
Also I think the authors have made a logic error in their interpretation of the hy6 data and the role of heme. It seems very strange to me that they reject a role for heme in the circadian system, particularly as they identify that heme cycles and we know that heme is involved in the circadian system of mammals. In
The authors used no chloroplastic transcriptional inhibitors (e.g. rifampycin), nor arc6 or other development mutants
We thank the reviewer for suggesting the rifampicin treatment, as it might help towards understanding the phenotype of gun1 alleles! We have also started to compile a collection of mutants impaired in chloroplast development, but many are homozygous-lethal. Others give rise to much smaller plants, indicative of a compensation mechanism. One of the strongest mutants in our hands is the fc2 mutant shown in Supplementary Figure 10 , and the clock in this mutant still ticks along. The arc6 mutant will be an interesting mutant to look at, in case chloroplast number is measured by the cell.
Minor comments:
The summary/abstract is very complex Introduction has been shortened. The number of topics broached in the introduction is unfortunately high, since this manuscript touches on several distinct aspects of plant development.
In the introduction the authors say "plastids sustain all life on earth."
The authors will be aware this statement is not correct, life existed before the evolution of the plastid, and there are bacteria that do not rely on energy from photosynthesis.
The text now says "Chloroplasts sustain most life on earth". We used the present tense to indicate present time.
Figure 1 c,d appear to be the same data plotted differently. What is the difference between the two figures?
In Figure 1C , the x-axis is a linear scale, while it is a log scale in Figure 1D (and subsequent figures). log(Fe concentration) is stated in figure legend Microarray data on gun mutants was published in Koussevitzky et al. 2007 , as indicated on the bottom of page 12. Our reanalysis of the data is shown in Supplementary Figure 15 , as indicated on the top of page 13. Figure 15B) 
"We observed no obvious changes in steady-state protein levels for the plastid-translated proteins PSBA or RBCL, or for the cytosol-translated plastocyanin (PC) or PSBO proteins (Supplementary
as a function of Fe supply." How is that possible when the plants in many of the experiments are very yellow?
The absence of a change in steady-state protein levels for RBCL, PSBA and other photosynthetic protein was indeed somewhat surprising, but we did not measure LHC proteins, which would be expected to reflect chlorophyll levels. One possibility is that protein stability is increased for RBCL and other photosynthetic proteins under low Fe conditions, as these proteins will sit idle. Although never published, we observed very stable protein levels in catalase 2 and catalase 3 in the dark, even though CAT2 mRNA levels damp out quickly in the dark (this dates back from the corresponding author's PhD thesis research, but was not included in his final thesis). We have moved the whole paragraph (steady-state plastid mRNA and Fe supply) to SOM, and added a few sentences summarizing the findings of this section together with the results from the microarray analysis of gun1-9 and gun5-1.
I do not understand how the following conclusions were made "These results demonstrated that although CCA1 and LHY were indispensable for rhythmicity on minimal growth medium, they were not acting downstream of phytochromes and HMR to mediate circadian Fe responses."
We have modified the sentence on CCA1 and LHY, now on page 15.
The first line of the discussion is not a complete sentence.
We have modified the order of the first sentence of the discussion.
Presentation of data: No numbers on y-axes. All error bars for LUC activity and period estimates are SEM for n=12-24 (therefore, deceptively small). Very little stats, in particular for period differences.
We report mostly absolute, non-normalized luciferase activity levels. Most other publications report normalized luciferase activity, under which conditions the error bar is usually smaller than the symbols. We are not making any claims about the effect of various Fe supply on overall luciferase activity, so the values do not add much, if any information, in the corresponding author s opinion. Drug and antibiotic treatments were indeed for the most part carried out from the time of germination. Absolute luciferase activity indicates that, aside from glufosinate ammonium, all chemical treatments did not cause a major drop in luciferase activity. NF treatment has no effect on luciferase activity levels, but would be expected to be as stressful as treatments with plastid protein translation inhibitors. Other chemicals were tested and had very strong effects on seedling health and luciferase activity levels, but were omitted from this study as their results are difficult to interpret. Fig 10) . Figure 7) it would be good if they could correlate those amounts with the amount of heme applied in Figure 4 to determine whether the amounts applied in Figure  4 We appreciate that not all heme may be extracted from plant tissues, and that some heme may precipitate during the extraction process into a nonextractable pellet when the water content is too high. We now provide additional data (the hy2 mutant, defective in the next step in chromophore biosynthesis, rescue of hy6 by biliverdin feeding), so we hope that the issues raised (by all reviewers) about the heme results no longer apply. These results are shown in Figure 4 (for hy2), and in Supplementary Figure 10 . NB: we collected F2 seeds (from hy2Wisc x TOC1:LUC F1 plants) a few days after submission of this manuscript. The first T-DNA insertion allele we used turned out to not show a long hypocotyl phenotype, and we forgot to request the gun3-1 allele from Joanne Chory s lab when we asked for gun and fc2 seeds. Also in the last month, we have succeeded in rescuing hy6 and gun2-1 (another allele of HO1) with biliverdin feeding. This experiment worked only when biliverdin was resuspended in methanol, and not DMSO. We agree that the behavior of the two gun1 alleles tested is intriguing, and difficult to interpret. We only made use of publicly-available microarray data from the Chory lab, and they tested gun1-9 and gun5-1, but not gun1-7 at the time. Circadian Fe responses in gun1, gun4 and gun5 mutants have now been moved to SOM, although they can be moved back into the main text if the reviewers wish. (Figure 6) We have added a sentence to this results section to raise the possibility of an additional player that can partially compensate for HMR, as well as discussion on page 17. It is worth noting the short hypocotyl phenotype of most hmr alleles, indicating that some aspects of photomorphogenesis do take place in hmr mutants.
Conflict between gun1 alleles not explained well enough (Supp
Although the retrograde pathway does not appear to play a significant role in the circadian
The experiments with etiolated seedlings
Another possibility, which we do not include in the manuscript, is a maternal contribution. It is possible to bring hmr-2 plants to bear seeds when grown on medium containing sucrose, but seed yield is understandably very low and will need some time before we collect enough seeds to test this hypothesis.
5.Figure 2B is difficult to interpret. It is difficult to see the differences between iron concentrations
We have modified panel 2B to more clearly separate phase values of individual reporters. We also removed an old label (with open or filled squares for different Fe concentrations) that only applied to an earlier version of the figure.
6. Supplemental Figure 18 . It would be helpful to include the 20uM Fe data on the Supplemental Figure 18F graph.
The data for 20 µM Fe were included in Figure S18F in the SOM downloaded from the EMBO Journal website. We did notice changes in amplitude, with lower amplitude often associated with higher Fe concentrations. One interpretation is that higher Fe concentrations in the growth medium compete with Zn uptake. We have not checked gene expression levels for clock-controlled genes under various Fe luciferase activity is reflected in higher gene expression levels. We therefore chose not to focus on amplitude.
Additional correspondence (editor) 22 November 2012
Thank you for submitting your revised manuscript to the EMBO Journal. I have now had a chance to take a careful look at the revision and I have also discussed it further with referee #1.
We appreciate the introduced changes and I am therefore pleased to accept the manuscript for publication here. There is just one minor remaining point that I would appreciate further clarification on. This concerns your response to referee #2's point:
"We observed no obvious changes in steady-state protein levels for the plastidtranslated proteins PSBA or RBCL, or for the cytosol-translated plastocyanin (PC) or PSBO proteins (Supplementary Figure 15B) as a function of Fe supply." How is that possible when the plants in many of the experiments are very yellow?
We find your reasoning for why there is no change observed for RbcL, PC or PsbO protein levels in order. But is seems surprising that you still find that Chl-binding protein PsbA present when the plants are yellow as the referee states (Supplemental figure 15G ). Are the plants really yellow? From looking at the figures it not so clear that the statement made by the referee #2 is correct? Could you clarify this issue?
Regarding supplemental figure 15G , what does the asterisk refer to?
Thank you for responding to these remaining issues. Only seedlings grown on 1 µM FeHBED were clearly yellow in appearance, as illustrated in Figure 1A . I realize this antibody did not behave as well as the others, so the signal is quite smeary. We were initially hoping to see differences in protein levels between low and high Fe levels, as in Chlamydomonas. When preparing the samples, we weighted the material and resuspended ground seedlings in extraction buffer 1 to 1 (1 µl of buffer per 1µg of tissue). So the actual number of seedlings represented in the 1 µM FeHBED sample will be higher than the number of seedlings represented by the 20 µM FeHBED, since Fesufficient seedlings will be bigger (although not much yet, since these are 7-day old seedlings). This will admittedly be an issue to consider in the future.
Regarding supplemental figure 15G, what does the asterisk refer to?
Thank you for pointing this out, I keep forgetting to include this information! The asterisk indicates a band of the wrong size (it is about 40 kDa) that was present in samples from kanamycin-treated seedlings, but not erythromycin-treated seedlings. It is not clear at this time whether this band is D1 or a cross-reacting protein from chloroplasts. This will be added to the figure legend in SOM.
